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I                  arguments cited by Caron and supported by his theory of cyanides.   But

it is a far cry between such a suspicion and the clear and precise assertion
with which Captain Nicolardot, in the memoir to which I have referred,
concludes his summary of Caron's investigations on cementation: "Ainsi, se
trouvaient refutes tous les arguments de Margueritte qui, Fun des premiers,
avait affirme que le carbone pur (le diamant) et aussi 1'oxyde de carbone
pouvaient transformer le fer en acier." (" Thus are refuted all the arguments
of Margueritte, who was one of the first to affirm that pure carbon (diamond)
and also carbon monoxide could transform iron into steel.")

That the assertion of Nicolardot is too absolute and not wholly justified
becomes still clearer when we study the memoirs of Caron and of Margueritte
on the basis of the experimental and theoretical data recently acquired by
metallurgical science. We shall see, in fact, that it would be easy to-day to
find, together with some correct observations contained in the works of Caron,
in the works of Margueritte a large number of experimental data constituting
the basis of a valid refutation of Caron's theories. Of this we Shall speak
later. For the present it suffices to recall that a series of analyses of gases
contained in the .cementation boxes, published in 1865 by Cailletet,1 did not
reveal' the presence 'of either cyanogen or cyanides.

In the mean time, and in the years following the publication of the mem-
oirs summarized above, a series of accurate investigations due, above all,
to H. Sainte-Claire Deville, Troost and Cailletet, showing how iron, heated
at a high temperature, is easily permeable to various gases, made it more than
ever probable tfet the penetration of carbon into the mass of the iron is due
to the diffusion of the carburizing gases into this mass.

The problem of the course and nature of the process of cementation was
again taken up a few years later by R. Mannesmann, who brings together
th^: results of his numerous and accurate investigations in a memoir
pufetshed in 1879 under the title: " Studien uber den ZementstM-

While we must consider somewhat exaggerated the assertion of Wedding,3
that the investigations of Mannesmann cleared up all the doubtful points in
the theory of cementation, yet these researches have certainly contributed, by
furnishing more- copious and somewhat more accurate experimental material,
toward, the subsequent development of present theories.

It is well, therefore, to give here a brief summary of Mannesmann' s
work, to which I shall have occasion to come back later.

Mannesmann first premises that an exact and complete study of the proc-
ess of cementation can certainly furnish most useful data for the theory of
the constitution of steels, because, while it has been shown that the best steels

1 Comptes Rendus, LX, p. 344.

2 Verhandlungen des Vereins zur Beforderung des GewerbJleissestVol.lLVIIIjp. 31.

3 Handbuck der EisenMttenkunde, and Ed., Vol. I, p. 1105.